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( 57 ) ABSTRACT 
Various exemplary surgical fasteners are provided , and 
methods and devices are provided for deploying a surgical 
fastener . In general , the methods and devices allow a sur 
gical fastener to be deployed to secure tissue to bone . In one 
embodiment , a surgical fastener can be configured to move 
between a first linear or compressed configuration , in which 
the fastener can have a first maximum diameter , and a 
second bent or expanded configuration , in which the fastener 
can have a second maximum diameter greater than the first 
maximum diameter . A delivery device can be configured to 
advance the fastener through tissue and into bone to attach 
the tissue to the bone . The delivery device can be configured 
to maintain the fastener in the compressed configuration 
such that when the fastener is released from the delivery 
device , the fastener can be configured to self - expand from 
the compressed configuration to the expanded configuration . 
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SURGICAL FASTENERS AND METHODS tissue overlying a bone and advancing a first leg of a fastener 
AND DEVICES FOR DEPLOYING A from the distal end of the cannula to drive the first leg 

SURGICAL FASTENER through the tissue and into the bone . After advancing the first 
leg , the distal end of the cannula is repositioned relative to 

CROSS REFERENCE TO RELATED 5 the tissue . After repositioning the distal end of the cannula , 
APPLICATIONS a second leg of the fastener is advanced from the distal end 

of the cannula to drive the second leg through the tissue and 
The present application is a divisional of U . S . patent into the bone , thereby attaching the tissue to the bone . 

application Ser . No . 13 / 492 , 171 , filed Jun . 8 , 2012 , and Repositioning the distal end of the cannula can include 
entitled “ Surgical Fasteners and Methods and Devices for 10 moving the distal end of the cannula such that a back span 
Deploying a Surgical Fastener , ” which is hereby incorpo of the fastener extending between the first and second legs 
rated by reference in its entirety . pivots relative to the first leg . The fastener can be formed 

from a shape memory material such that the back span is FIELD OF THE INVENTION biased to pivot when the distal end of the cannula is 
repositioned relative to the tissue . In some embodiments , The present invention relates generally to surgical fasten 

ers and methods and devices for deploying a surgical fas repositioning the distal end of the cannula can cause an 
tener , and in particular to pre - bent surgical fasteners and intermediate portion of the fastener extending between the 
methods for use . first and second legs of the fastener to extend through an 

20 opening formed in a sidewall of the cannula . 
BACKGROUND OF THE INVENTION The method can have any number of variations . For 

example , advancing the first leg of the fastener can include 
The complete or partial detachment of ligaments , tendons , advancing the first leg of the fastener along a longitudinal 

and / or other soft tissues from their associated bones within axis of the cannula to pass the first leg of the fastener out of 
the body are relatively commonplace injuries , particularly 25 the cannula , and repositioning the distal end of the cannula 
among athletes . Such injuries are generally the result of can include moving the cannula in a direction transverse to 
excessive stresses being placed on these tissues . By way of the longitudinal axis of the cannula . For another example , 
example , tissue detachment may occur as the result of an advancing the first leg of the fastener can include driving a 
accident such as a fall , over - exertion during a work - related pusher distally through the cannula to push the first leg of the 
activity , during the course of an athletic event , or in any one 30 fastener through the tissue and into the bone and advancing 
of many other situations and / or activities . the second leg of the fastener can include driving the pusher In the case of a partial detachment , the injury will distally through the cannula to push the second leg of the frequently heal itself , if given sufficient time and if care is fastener through the tissue and into the bone . taken not to expose the injury to further undue stress . In the 
case of complete detachment , however , surgery may be 35 In another embodiment , a surgical method is provided that 
needed to re - attach the soft tissue to its associated bone or includes advancing a first end of a fastener longitudinally 
bones . Numerous devices are currently available to re - attach through an inner passageway of an elongate member to pass 
soft tissue to bone . Examples of such currently available the first end out of the inner passageway , through a tissue of 
devices include screws , staples , suture anchors , and tacks . a patient , and into a bone underlying the tissue . After 

Tissue may be attached to bone during traditional open 40 advancing the first end of the fastener , the elongate member 
surgery or during minimally invasive , e . g . , arthroscopic , can be moved laterally relative to the tissue , thereby moving 
surgical procedures . Minimally invasive surgical procedures a second end of the fastener located within the inner pas 
are usually preferred over open surgery since they are less sageway laterally relative to the tissue and thereby causing 
invasive , are less likely to cause patient trauma , and can an intermediate portion of the fastener extending between 
reduce patient recovery time . In a minimally invasive sur - 45 the first and second ends of the fastener to extend through an 
gical procedure , the surgeon performs diagnostic and thera - opening formed in a sidewall of the elongate member . After 
peutic procedures at the surgical site through one or more moving the elongate member , the second end of the fastener 
small incisions . Reducing the size and number of incisions can be advanced longitudinally through the inner passage 
is desirable because it can reduce patient trauma and recov - way of the elongate member to pass the second end out of 
ery time . However , in surgical procedures involving tissue 50 the inner passageway , through the tissue , and into the bone 
reattachment , the size of the incision can be undesirably underlying the tissue . 
large in order to deliver a fastener of adequate size and In some embodiments , after advancing the second end of 
strength to secure tissue . In addition , applying multiple the fastener , a first end of a second fastener can be advanced 
fasteners can be time consuming and cumbersome because longitudinally through the inner passageway of the elongate 
the device delivering the fasteners may need to be removed 55 member to pass the first end of the second fastener out of the 
from a patient after delivery of each fastener for loading of inner passageway , through a tissue of a patient , and into a 
a new fastener to be delivered . bone underlying the tissue . After advancing the first end of 

Accordingly , there remains a need for improved surgical the second fastener , the elongate member can be moved 
fasteners and methods and devices for deploying a surgical laterally relative to the tissue , thereby moving a second end 
fastener . 60 of the second fastener located within the inner passageway 

to move laterally relative to the tissue and thereby causing 
SUMMARY OF THE INVENTION an intermediate portion of the second fastener extending 

between the first and second ends of the second fastener to 
The present invention generally provides surgical fasten - extend through the opening formed in the sidewall of the 

ers and methods and devices for deploying a surgical fas - 65 elongate member . After moving the elongate member , the 
tener . In one embodiment , a surgical method is provided that second end of the second fastener can be advanced longi 
includes positioning a distal end of a cannula adjacent to a tudinally through the inner passageway of the elongate 
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member to pass the second end of the second fastener out of advanced through tissue and into bone with the intermediate 
the inner passageway , through the tissue , and into the bone portion being positioned outside the bone . 
underlying the tissue . The system can also include a cannula having an inner 

The method can have a number of variations . For lumen extending therethrough and having an opening 
example , moving the elongate member laterally can cause 5 formed through a sidewall thereof at a distal end of the 
the intermediate portion to pivot such that the intermediate elongate cannula . The opening can extend proximally from 
portion extends through the opening formed in the sidewall a distal - most end of the cannula and terminate distal to a 
of the cannula . For another example , after advancing the proximal end of the cannula . The surgical fastener can be 
second end of the fastener , the elongate member can be configured to be disposed within the inner lumen of the 
moved longitudinally to remove the elongate member from 10 cannula in the substantially linear configuration and to move a body of the patient , thereby leaving the fastener implanted from the substantially linear configuration within the inner within the patient . For yet another example , advancing the lumen to the bent configuration with the first leg advanced first end of the fastener longitudinally can include driving a 
pusher distally through the inner passageway of the elongate out of the inner lumen through the distal - most end of the 
member to push the first end of the fastener through the 15 cannu ough the 15 cannula , the intermediate portion extending through the 
tissue and into the bone , and advancing the second end of the opening , and the second leg being disposed within the inner 
fastener longitudinally can include driving the pusher dis - lumen . The system can also include a pusher configured to 
tally through the inner passageway of the elongate member slidably move within the inner lumen of the cannula and 
to push the second end of the fastener through the tissue and push the surgical fastener disposed within the inner lumen to 
into the bone . For still another example , advancing the first 20 move the surgical fastener to the bent configuration with the 
end of the fastener longitudinally to push the first end of the first leg advanced out of the inner lumen through the 
fastener through the tissue and into the bone and advancing distal - most end of the cannula , the intermediate portion 
the second end of the fastener longitudinally to push the extending through the opening , and the second leg being 
second end of the fastener through the tissue and into the disposed within the inner lumen . 
bone can cause the fastener to move from an initial sub - 25 
stantially straight configuration to a final U - shaped configu BRIEF DESCRIPTION OF THE DRAWINGS 
ration . 

In another embodiment , a cannula has a fastener disposed The invention will be more fully understood from the 
in a substantially linear configuration within an inner pas - following detailed description taken in conjunction with the 
sageway of the cannula . A surgical method is provided that 30 accompanying drawings , in which : 
includes positioning a distal end of the cannula at a first FIG . 1 is a side view of one embodiment of a surgical 
position relative to a tissue overlying a bone , and advancing fastener in a linear configuration ; 
a first terminal end of the fastener longitudinally through the FIG . 2 is a perspective view of the surgical fastener of 
inner passageway after the positioning to pass the first FIG . 1 in a bent configuration ; 
terminal end of the fastener out of the inner passageway , 35 FIG . 3 is perspective view of another embodiment of a 
through the tissue , and into the bone . After advancing the surgical fastener in a bent configuration ; 
first terminal end , the distal end of the cannula can be moved FIG . 4 is perspective view of yet another embodiment of 
from the first position to a second position relative to the a surgical fastener in a bent configuration ; 
tissue , thereby causing the fastener to move from the sub - FIG . 5 is a perspective view of another embodiment of a 
stantially linear configuration to a bent configuration . After 40 surgical fastener in a bent configuration ; 
moving the distal end of the cannula , a second terminal end FIG . 6 is a side view of one embodiment of a surgical 
of the fastener can be advanced longitudinally through the fastener delivery device ; 
inner passageway of the cannula to pass the second terminal FIG . 7 is a perspective view of a distal end of the surgical 
end of the fastener out of the inner passageway , through the fastener delivery device of FIG . 6 ; 
tissue , and into the bone . 45 FIG . 8 is a perspective , partially transparent view of the 
Moving the distal end of the cannula laterally can cause surgical fastener of FIG . 1 and a pusher disposed within the 

an intermediate portion of the fastener extending between distal end of the surgical fastener delivery device cannula of 
the first and second terminal ends of the fastener to extend FIG . 7 ; 
through an opening formed in a sidewall of the cannula , FIG . 9 is a side view of one embodiment of a distal end 
and / or can cause the intermediate portion to move from a 50 of a delivery device cannula having two pushers and two 
substantially longitudinal orientation to a substantially lat - fasteners disposed therein ; 
eral orientation . FIG . 10 is a side , partially transparent view of the distal 

The fastener can have a variety of configurations . The end of the surgical fastener delivery device cannula of FIG . 
fastener can be formed from a shape memory material such 7 having the pusher of FIG . 8 disposed therein , having the 
that the fastener is biased to move from the substantially 55 surgical fastener of FIG . 1 disposed therein , being posi 
linear configuration to the bent configuration when the distal tioned adjacent tissue and bone ; 
end of the cannula is moved from the first position to the FIG . 11 is a side , partially transparent view of the pusher 
second position . In some embodiments , the fastener in the of FIG . 11 advancing a first leg of the surgical fastener of 
bent configuration can have a width that is greater than a FIG . 11 out of the distal end of the surgical fastener delivery 
diameter of the inner passageway of the cannula . 60 device cannula of FIG . 11 , through the tissue , and into the 

In another aspect , a surgical system is provided that bone ; 
includes a surgical fastener having a first leg , a second leg , FIG . 12 is a 2 is a side , partially transparent view of the 
and an intermediate portion extending therebetween . At least distal end of the surgical fastener delivery device cannula of 
a portion of the surgical fastener is formed from a shape FIG . 11 repositioned relative to the tissue with an interme 
memory material . The surgical fastener is movable between 65 diate portion of the surgical fastener of FIG . 11 extending 
a substantially linear configuration and a default , bent con - through a window formed in the surgical fastener delivery 
figuration . The first and second legs are configured to be device cannula ; 
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FIG . 13 is a side , partially transparent view of the distal configuration to the expanded configuration . More particu 
end of the surgical fastener delivery device cannula of FIG . larly , repositioning the distal end of the delivery device can 
12 being rotated about a longitudinal axis thereof ; cause a third portion of the fastener connecting the first and 

FIG . 14 is a schematic view of directions and locations in second portions to extend transverse to the first portion , and 
which a surgical delivery device cannula can be moved 5 optionally to extend through a window formed in the deliv 
relative to tissue and bone ; ery device . With the delivery device at the repositioned 

FIG . 15 is a side , partially transparent view of the pusher location , the second portion of the fastener can be deployed 
of FIG . 12 advancing a second leg of the surgical fastener of from the inner passageway and through the tissue and into 
FIG . 12 out of the surgical fastener delivery device cannula the bone . Delivering a fastener in such a way can allow for 
of FIG . 12 , through the tissue , and into the bone . 10 the use of very small sized delivery devices , which can be 

delivered through a very small incision , while still allowing 
DETAILED DESCRIPTION OF THE a fastener larger than the very small incision to be deployed 

INVENTION in a patient ' s body and allowing a fastener of adequate size 
and strength to attach tissue to bone . 

Certain exemplary embodiments will now be described to 15 The surgical fasteners disclosed herein can be formed 
provide an overall understanding of the principles of the from any one or more materials , preferably a biocompatible 
structure , function , manufacture , and use of the devices and material ( s ) safe for use in the body . In an exemplary 
methods disclosed herein . One or more examples of these embodiment , at least a portion of the surgical fastener , e . g . , 
embodiments are illustrated in the accompanying drawings . an intermediate portion thereof , can be formed from one or 
Those of ordinary skill in the art will understand that the 20 more flexible materials such that the surgical fastener has 
devices and methods specifically described herein and illus - some degree of elasticity , e . g . , can bend without breaking . In 
trated in the accompanying drawings are non - limiting exem - an exemplary embodiment , the surgical fastener can be 
plary embodiments and that the scope of the present inven - formed at least partially from a shape memory material , 
tion is defined solely by the claims . The features illustrated which can include a single material or a combination of 
or described in connection with one exemplary embodiment 25 materials . However , the surgical fastener can be made from 
may be combined with the features of other embodiments . any type of material and any combination of materials able 
Such modifications and variations are intended to be to provide structure to the implant as discussed below and as 
included within the scope of the present invention . appropriate for use in a body . Non - limiting examples of 

Various exemplary surgical fasteners and methods and shape memory materials include copper - zinc - aluminum 
devices are provided for deploying a surgical fastener . In 30 nickel alloys , copper - aluminum - nickel alloys , nickel - tita 
general , the methods and devices allow a surgical fastener to nium alloys such as Nitinol , thermoplastic materials such as 
be deployed to secure tissue to bone . In one embodiment , a Nylon or Nylon blends , and shape memory polymers such as 
surgical fastener can be configured to move between a linear VeriflexTM The shape memory material can facilitate the 
or compressed configuration , in which the fastener can have surgical fastener being naturally biased to a linear or 
a first maximum width , and a second bent or expanded 35 expanded configuration in which it can be positioned in 
configuration , in which the fastener can have a second tissue , as discussed further below . The shape memory mate 
maximum width greater than the first maximum width . The rial can also facilitate delivery of the surgical fastener into 
fastener can therefore be configured to be delivered in the tissue and bone by allowing any or all portions of the 
compressed configuration into a patient ' s body through a surgical fastener to be deformed or bent into a compressed 
relatively small opening and move to the expanded configu - 40 configuration in which the surgical fastener has a relatively 
ration within the patient ' s body to have a larger size in which small diameter to facilitate delivery of the surgical fastener 
it can more effectively secure tissue to bone . Generally , in to tissue and bone while also allowing the surgical fastener 
the compressed configuration , the fastener can be substan - to automatically move from the compressed configuration to 
tially straight , and in the expanded configuration , the fas - the surgical fastener ' s “ memorized ” shape , in which it has a 
tener can be bent , e . g . , U - shaped . The fastener can be biased 45 larger diameter , for implantation within the tissue and bone . 
to the expanded configuration such that a force is required to In an exemplary embodiment , the entire surgical fastener 
be applied to the fastener to maintain the fastener in the can be formed from one or more shape memory materials . 
compressed configuration . A delivery device can be config - In another exemplary embodiment , bone - penetrating por 
ured to advance the fastener through tissue and into bone to tions of the surgical fastener can be formed from one or more 
attach the tissue to the bone . The delivery device can be 50 non - shape memory materials , e . g . , titanium , stainless steel , 
configured to apply the force to the fastener to maintain the etc . , and another portion of the surgical fastener , e . g . , an 
fastener in the compressed configuration such that when the intermediate portion from which the bone - penetrating por 
fastener is released from the delivery device , the fastener can tions extend , can be formed from one or more shape memory 
be configured to self - expand from the compressed configu materials . In yet another exemplary embodiment , joints 
ration to the expanded configuration . 55 between bone - penetrating portions of the surgical fastener 

In use , as discussed further below , the delivery device can can be formed from one or more shape memory materials , 
be advanced into a patient ' s body such that a distal end of and a remaining portion of the surgical fastener , e . g . , the 
the delivery device can be positioned adjacent to tissue to be bone - penetrating portions and an intermediate portion from 
attached to bone . The surgical fastener in a first straight which the bone - penetrating portions extend , can be formed 
configuration can be distally advanced through an inner 60 from one or more non - shape memory materials . 
passageway of the delivery device to deploy a first portion The delivery devices disclosed herein can also be formed 
of the fastener from the inner passageway and through the from any one or more materials , preferably a biocompatible 
tissue and into the bone . The distal end of the delivery device material ( s ) safe for use in the body . In an exemplary 
can then be repositioned relative to the tissue and the bone embodiment , at least a portion of the delivery device , e . g . , 
with a second portion of the fastener disposed within the 65 a cannulated portion through which a surgical fastener 
inner passageway of the delivery device , which can allow advances , can be formed from one or more substantially 
the fastener to automatically move from the compressed rigid materials , e . g . , titanium , stainless steel , etc . 
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In one exemplary embodiment shown in FIGS . 1 and 2 , a fastener 10 is in the expanded configuration , as shown in 
surgical fastener 10 is provided that can be configured to FIG . 2 . Thus , when the fastener 10 is in the expanded 
attach tissue to bone . The fastener 10 can have a variety of configuration , the first longitudinal axis Al of the first leg 
sizes , shapes , and configurations . The fastener 10 can 12a and the second longitudinal axis A2 of the second leg 
include a first leg 12a , a second leg 12b , and a backspan or 5 12b can be substantially parallel to one another , and the third 
intermediate portion 16 extending between the first and longitudinal axis A3 of the intermediate portion 16 can be 
second legs 12a , 12b . The fastener 10 can also include first angularly offset from or non - parallel with the first and 
and second joints 18a , 18b where the first leg 12a and the second longitudinal axes A1 , A2 . Such substantially parallel 
second leg 12b respectively couple to the backspan 16 . As axes can facilitate disposal of the fastener 10 in and advance 
discussed further below , the first and second legs 12a , 12b 10 ment of the fastener 10 through a delivery device , as 
can be configured to bend at their respective joints 18a , 18b discussed further below . As in the illustrated embodiment , 
relative to the backspan 16 to move the fastener between the third longitudinal axis A3 of the intermediate portion 16 
compressed and expanded configurations . The first leg 12a , can be substantially perpendicular to the first and second 
the second leg 12b , and the backspan 16 are all formed of a longitudinal axes A1 , A2 when the fastener 10 is in the 
same shape memory material ( s ) in the fastener 10 of FIGS . 15 expanded configuration . In another embodiment , a fastener 
1 and 2 , but , as mentioned above , a fastener can be formed can have a U - shape , but an intermediate portion of the 
of a variety of one or more materials in various portions fastener can have an arcuate shape when the fastener is in the 
thereof . expanded configuration such that a third longitudinal axis of 

The fastener 10 can be configured to move between a the intermediate portion of the fastener can be offset from 
compressed or linear configuration , shown in FIG . 1 , and an 20 longitudinal axes of first and second legs of the fastener at 
expanded or bent configuration , shown in FIG . 2 . The a non - perpendicular angle . 
fastener 10 can be biased to the expanded configuration , The fastener 10 in the expanded configuration can have a 
which can facilitate deployment of the fastener 10 into second maximum width W2 greater than the first maximum 
tissue , as discussed further below . The fastener 10 can be width W1 , and can have and a second maximum height H2 
biased to the expanded configuration , such as by being at 25 less than the first maximum height H1 . The second maxi 
least partially formed of a shape memory material “ memo - mum width W2 can generally be defined by a longitudinal 
rized ” to the expanded configuration . The fastener 10 can length L3 of the intermediate portion 16 , and the second 
therefore be configured to naturally be in the expanded maximum height can generally be defined by longitudinal 
configuration and to be in the compressed configuration lengths L1 , L2 of the first and second legs 12a , 12b . The 
when an external force is applied thereto , such as by the 30 second maximum width W2 can vary , but in an exemplary 
fastener 10 being compressed by hand and / or being posi - embodiment the second maximum width W2 can be greater 
tioned within a cannula , as discussed further below . For than about 5 mm , e . g . , greater than about 8 mm , e . g . , about 
clarity of illustration , FIG . 1 omits the external force . 10 mm . In other words , the second maximum width W2 can 
Because the fastener 10 can be formed at least partially from be at least four times the first maximum width W1 , which 
a shape memory material ( s ) , the legs 12a , 12b can be 35 can allow the fastener 10 to be delivered through a lumen 
configured to automatically move between the expanded and having a diameter about four times smaller than the width 
compressed configurations , e . g . , depending on whether the W2 of the fastener 10 in the expanded configuration . The 
external force is being applied to the fastener 10 or not . In first and second legs 12a , 12b have substantially the same 
an exemplary embodiment , at least the first and second joints longitudinal lengths L1 , L2 in the illustrated embodiment , 
18a , 18b can be formed from of a shape memory material ( s ) 40 but one of the legs 12a , 12b can have a longer longitudinal 
to facilitate movement of the legs 12a , 12b relative to the length than the other . In such a case the longer of the legs can 
backspan 16 . define the fastener ' s maximum height in the expanded 

In the compressed or linear configuration , the fastener 10 configuration . The longitudinal lengths L1 , L2 of the first 
can be substantially straight . When the fastener 10 is in the and second legs 12a , 12b of the fastener 10 can vary relative 
compressed configuration , a first longitudinal axis Al of the 45 to the longitudinal length L3 of the intermediate portion 16 . 
first leg 12a is substantially parallel to a second longitudinal For example , the legs 12a , 12b can each have a longitudinal 
axis A2 of the second leg 12b and the first longitudinal axis length that is greater than , substantially equal to , or less than 
A1 of the first leg 12a is substantially coaxial with a third the longitudinal length of the intermediate portion 16 . In an 
longitudinal axis A3 of the intermediate portion 16 . Also , in exemplary embodiment , the legs 12a , 12b can have longi 
the straight configuration the second longitudinal axis A2 of 50 tudinal lengths L1 , L2 that are each greater than the longi 
the second leg 12b is substantially parallel to the third tudinal length L3 of the intermediate portion 16 , which can 
longitudinal axis A3 of the intermediate portion 16 and allow the fastener 10 to be deployed into tissue having a 
second leg 12b is adjacent to and can be in contact with thickness greater than a desired span of the tissue to be 
intermediate portion 16 . The fastener 10 in the compressed attached with the fastener 10 across which the intermediate 
configuration can have a first maximum width W1 and a first 55 portion 16 extends and / or abuts . In another exemplary 
maximum height H1 . The first maximum width W1 can embodiment , the legs 12a , 12b can have longitudinal lengths 
vary , but in an exemplary embodiment the first maximum L1 , L2 that are each less than the longitudinal length L3 of 
width W1 can be less than about 5 mm , e . g . , less than about the intermediate portion 16 . 
2 mm , e . g . , about 1 . 5 mm . Penetrating distal tips 14a , 14b The first and second legs 12a , 12b can each have a variety 
of the legs 12a , 12b can each be directed or point in a same 60 of sizes , shapes , and configurations . In an exemplary 
direction , e . g . , distally , when the fastener 10 is in the embodiment , the first and second legs 12a , 12b are identical 
compressed configuration , which can facilitate deployment to one another , as shown in FIGS . 1 and 2 . In another 
of the legs 12a , 12b into tissue and / or bone , as discussed embodiment , a surgical fastener can include two different 
further below . legs , e . g . , legs having different lengths and / or widths , which 

In the expanded configuration , the fastener 10 can be 65 can allow a surgical fastener to be selected for use in 
non - straight and can have a U - shape . The U - shape can allow accordance with particular tissue and bone to which the 
the fastener 10 to have a symmetrical shape when the fastener is to be attached . For non - limiting example , a tissue 
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can have different thicknesses in different portions thereof a penetration feature includes a polymer or other smooth 
such that a fastener including two bone legs of different coating along entire or partial surface areas of the legs 12a , 
lengths can be selected such that a first , shorter leg can be 12b . 
advanced through a thinner portion of the tissue , and a One or both of the first and second legs 12a , 12b can 
second , longer leg can be advanced through a thicker portion 5 include one or more retention features configured to aid in 
of the tissue , thereby allowing the fastener to better approxi retention of tissue to the fastener 10 and / or to hinder removal 
mate a size of the tissue than a fastener having legs of a same of the legs 12a , 12b from tissue and / or bone into which they 
length . Additionally , although the fastener 10 of FIGS . 1 and have penetrated . The one or more retention features can 

2 includes two legs 12a , 12b , any fastener can include any therefore help prevent the legs 12a , 12b from slipping or 
number of legs . FIG . 3 illustrates an exemplary embodiment 10 dislodging from tissue and / or bone , which can facilitate 

healing . As one non - limiting example of a retention feature , of a fastener 10 ' including three legs 12 ' , and FIG . 4 the fastener 10 can include first and second cut - outs 19a , illustrates an exemplary embodiment of a fastener 10 " 196 . The first and second cut - outs 19a , 19b can be located including three legs 12 " . The fastener 10 ' of FIG . 3 and the at the first and second joints 18a , 18b where the first leg 12a 
fastener 10 " of FIG . 4 and their various elements can be 15 and the second leg 12b respectively attach to the backspan 
generally configured and used similar to other like - named 16 , which can encourage bending of the legs 12a , 12b 
elements discussed herein . relative to the backspan 16 at the joints 18a , 18b as discussed 

Referring again to FIGS . 1 and 2 , the first and second legs further below , in addition to aiding in tissue retention by 
12a , 12b are integrally formed with the backspan 16 in the allowing tissue to be received therein . Although , the fastener 
illustrated embodiment . Having an integral fastener can ease 20 can include retention feature ( s ) anywhere therein , e . g . , in the 
manufacturing of the fastener . However , in another embodi - legs and / or backspan . Each of the legs 12a , 12b include two 
ment , one or more legs of a surgical fastener can be opposed cut - outs 18a , 18b , although the legs 12a , 12b can 
removably and replaceably coupled to a backspan or inter include any number of cut - outs and any number of retention 
mediate portion of the fastener , which can allow legs to be features . The cut - outs 19a , 19b can each have a triangular 
selected for use in accordance with particular tissue and 25 shape , as shown , or can have any other shape , e . g . , semi 
bone to which the fastener is to be attached . The leg ( s ) can circle , rectangular , etc . , same or different from any other 
be removably and replaceably coupled to the backspan or cut - outs formed in the fastener . Other non - limiting examples 
intermediate portion of the fastener in a variety of ways , e . g . , of retention features include one or more protrusions , e . g . , 

barbs , teeth , etc . extending from the edges 15a , 15b and / or threaded connection , snap fit , compression fit , etc . 
The first and second legs 12a , 12b can each be configured 30 ured 30 other portion of the legs 12a , 12b , a textured surface , a 

jagged edge , a zig - zag edge , a sticky coating , etc . The one as penetrating members or burrs configured to penetrate or more protrusions can be directed to point toward the joints tissue and bone . The first and second legs 12a , 12b can 18a , 18b so as to be configured to substantially not provide therefore include the penetrating distal tip 14a , 14b config resistance to pushing of the legs 12a , 12b down through ured to facilitate penetration of the legs 12a , 12b throughz rough 35 tissue and / or bone while being configured to resist pulling of tissue and bone . The penetrating distal tips 14a , 14b can the legs 12a , 12b up through tissue and / or bone . Addition 
each be pointed and sharp as shown in FIGS . 1 and 2 , or the ally or alternatively , the intermediate portion 16 can include 
penetrating tips can each be blunt . A fastener ' s penetrating at least one retention feature at least on an interior surface 
tips can be different from one another . The penetrating distal thereof , which can help retain the intermediate portion 16 in 
tips 14a , 14b can also each taper toward respective terminal 40 a substantially fixed position relative to tissue in which the 
ends thereof , which can further facilitate penetration of the fastener 10 is deployed . 
first leg 12a and second leg 12b through tissue and into bone . By being located at the first and second joints 18a , 18b , 
In other words , the first leg 12a and the second leg 12b can the first and second cut - outs 19a , 19b can not only be 
each have a triangle shape . As will be appreciated by a configured to aid in retaining tissue , e . g . , by seating tissue 
person skilled in the art , the first leg 12a and second leg 12b 45 therein as discussed further below , the first and second 
can have a number of other shapes . Although the first and cut - outs 19a , 19b can be configured to aid in pivoting of the 
second legs 12a , 12b are substantially planar or two - dimen - first leg 12a and the second leg 12b relative to the backspan 
sional in the illustrated embodiment , a fastener can include 16 by defining a pivot point at which the fastener 10 can be 
leg ( s ) that are three - dimensional , e . g . , cone - shaped legs . biased to bend or pivot , e . g . define locations of the joints 
FIG . 5 illustrates an exemplary embodiment of a fastener 20 50 18a , 18b . Although the pivot points at the joints 18a , 18b in 
having first and second substantially planar or two - dimen - the illustrated embodiment are defined by the cut - outs 19a , 
sional legs 22a , 22b extending from opposite ends of a 19b , a fastener can include additional or alternative elements 
backspan 26 , each of the legs 22a , 22b having a substantially defining pivot points , e . g . , a thinned area of material , one or 
rectangular shape in a proximal portion thereof and a more score lines , a hinge , etc . 
substantially triangular shape in a distal portion thereof . A 55 The fastener 20 of FIG . 5 includes a first retention feature 
length of the proximal portion relative to a length of the in the form of a textured surface formed on interior surfaces 
triangular distal portion can vary . of each of the legs 22a , 22b , and a second retention feature 

Referring again to the embodiment of FIGS . 1 and 2 , one in the form of first and second interior channels 29a , 29b . 
or both of the first and second legs 12a , 12b can include one The textured surface can have a variety of configurations . 
or more penetration features configured to facilitate penetra - 60 For non - limiting example , the textured surface can be a 
tion of the first leg 12a and the second leg 12b through tissue series of substantially parallel lines formed from either 
and bone . In this way , advancing the legs 12a , 12b can depressions or raised surfaces on the interior surfaces of the 
require less force , which can ease implantation of the first leg 22a and the second leg 22b . The parallel lines can 
fastener within a body . In the illustrated embodiment , first be at any angle relative to longitudinal axes of their respec 
and second edges 15a , 15b of , respectively , which define the 65 tive first leg 22a and second leg 22b . For another non 
shapes of the legs 12a , 12b , can be sharpened along entire limiting example , the textured surface can have a random 
or partial lengths thereof . Another non - limiting example of ized textured surface . Although the textured surface is only 
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on interior surfaces of the first and second legs 22a , 22b , the fasteners can be positioned within the passageway of a 
textured surface can be on any one or more portions of the delivery device after the delivery device is inserted into a 
first leg 22a and the second leg 22b . patient . 

The first and second interior channels 29a , 29b can have FIGS . 6 and 7 illustrate an exemplary embodiment of a 
a variety of sizes , shapes , and configurations . The first and 5 deployment device 30 configured to deliver any one or more 
second interior channels 29a , 29b can be respectively of the fasteners discussed herein to tissue and bone . The 
defined by first and second joints 28a , 28b at which the first device 30 can include a cannulated elongate body 38 having 
and second legs 22a , 22b respectively coupled to the back a passageway 41 extending therethrough . The passageway 
span 26 . The first and second interior channels 29a , 29b can 4 1 can be configured to have at least one fastener ( not 
be defined by interior surfaces of their respective joints 28a , " shown ) received therein . The at least one fastener can be 
28b , although the interior channels 29a , 29b can have other pre - loaded in the passageway 41 , or the fastener ( s ) can be 
shapes . The size and shape of the first and second interior manually positioned therein prior to use of the fastener ( s ) . 
channels 29a , 29b can therefore be defined by interior The elongate body 38 is shown as a cannulated elongate 
surfaces of their respective joints 28a , 28b , which in the 16 body of a device 30 having a handle 32 from which the 
illustrated embodiment have c - shaped cross - sections . When elongate body extends distally , but a delivery device can 
the fastener 20 is delivered through tissue and into bone , a include a standalone cannulated member having open proxi 
volume of tissue can be anchored or trapped within the arc mal and distal ends . 
shaped interior channels 29a , 29b , which can improve the The handle 32 can have a variety of sizes , shapes , and 
retention of tissue to the fastener 20 . The size and shape of 20 configurations . In the illustrated embodiment , the handle 32 
the interior channels 29a , 29b can affect the volume of tissue includes a first actuator , e . g . , a first trigger 34 , and a second 
captured by the retainer and the bending characteristics of actuator , e . g . , a second trigger 36 . The triggers 34 , 36 can be 
the joints 28a , 28b . located anywhere on the handle 32 . The handle 32 can be 

Referring again to the embodiment of FIGS . 1 and 2 , the configured to allow a user to hold and operate the deploy 
backspan 16 can have any size , shape , and configuration . In 25 ment device 30 with a single hand . The delivery device 30 
the illustrated embodiment , the backspan 16 has a substan - can include a magazine ( not shown ) configured to contain 
tially rectangular shape , although the backspan 16 can have one or more fasteners therein and to be loaded within the 
other shapes , e . g . , diamond - shaped , ovular , zig - zag , arcuate , device 30 for deployment of the fastener ( s ) from the maga 
a Y shape with three legs extending therefrom , an X shape zine . The first trigger 34 can be configured to be actuated , 
with four legs extending therefrom , etc . FIG . 3 illustrates an 30 ates an 30 e . g . , manually depressed , to advance a first fastener ( not 

shown ) distally through the passageway 41 of the cannula 38 example of an arcuate backspan 16 ' . While in the illustrated out of a distal end 40 of the cannula 38 . The second trigger embodiment of FIGS . 1 and 2 the backspan 16 is substan 36 can be configured to be actuated , e . g . , manually tially planar and linear , the backspan 16 can have any depressed , to advance a second fastener ( not shown ) distally number of other forms , such as in the form an arc at least 35 $ 35 through the passageway 41 of the cannula 38 and out of the when the fastener is in the expanded configuration , which distal end 40 of the cannula 38 . As discussed further below , 
can facilitate retention of a larger volume of tissue than a the deployment device 30 can be configured to deliver 
planar backspan . multiple fasteners to a surgical site within a body of a patient 

Various deployment devices can be used to deploy a 1 be used to deploy a without the need to remove the distal end 40 of the cannula 
surgical fastener in tissue and bone . In general , a deployment 40 38 from the patient . Although the device 30 includes two 
device configured to deliver any of the surgical fasteners triggers , a deployment device can have a single trigger 
discussed herein into a body of a patient can have a configured to be actuated to deploy one or more fasteners 
passageway extending therethrough that can be sized to from the cannula 18 . Also , the deployment device can have 
allow at least one fastener to be advanced therethrough one or more actuators other than one or more triggers 
Generally , the deployment device can be configured to be 45 configured to advance one or more fasteners through a 
inserted through an opening in a patient ' s body , e . g . , an passageway of a cannula of the device , e . g . , e . g . , a rotatable 
incision formed in a patient , to position a proximal end of the knob , a lever , a push button , etc . The handle 32 can also 
deployment device outside the patient and a distal end of the include an actuator ( not shown ) , e . g . , a rotatable knob , a 
deployment device within the patient at a first location . With lever , a push button , etc . , configured to rotate the cannula 38 
the distal end of the deployment device positioned at the first 50 about a longitudinal axis 38A thereof relative to the handle 
location within the patient , the distal end of the deployment 32 , which can help facilitate positioning of the fastener ( s ) 
device can be positioned adjacent a tissue , and a fastener can relative to tissue in which the fastener ( s ) are deployed , as 
be advanced through the passageway of the deployment discussed further below . 
device and into the tissue and into bone underlying the The cannula 38 can have any size , configuration , and 
tissue . The deployment device can be configured to be 55 shape . The cannula 38 can have a cylindrical shape with a 
repositioned relative to the tissue and the bone after a first circular cross section , although the cannula 38 can have any 
portion of the fastener , e . g . , one leg thereof , is deployed into other shape capable of delivering a surgical fastener . The 
the tissue and the bone , with a second portion of the fastener , cannula 38 can have any diameter . In one embodiment , the 
a second leg thereof remaining disposed within the deploy - cannula 38 can have an external diameter 38D of a size to 
ment device . The second portion of the fastener can then be 60 allow insertion thereof through an opening , e . g . , an incision , 
deployed from the deployment device at a second location a formed in a patient ' s skin such that the distal end 40 of the 
distance away from the first location , thereby allowing a cannula 38 can be positioned adjacent to tissue overlying 
backspan of the fastener to extend between the first location bone . By way of a non - limiting example , the external 
and the second location . The deployment device can be diameter 38D of the cannula 38 can be sized for minimally 
configured to have one or more fasteners positioned with the 65 invasive surgery , e . g . , have a diameter in a range of about 1 . 5 
passageway thereof when the deployment device is inserted to 10 mm . In an exemplary embodiment , the external 
into the patient , although in some embodiments , one or more diameter 38D can be constant along a longitudinal length 
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thereof , but the external diameter can vary , e . g . , be greater a longitudinal length of a fastener disposed in a compressed 
at a proximal end of the cannula 38 than at the distal end 40 . configuration within the inner passageway 41 of the cannula 
An internal diameter ( not shown ) of the cannula 38 , e . g . , 38 , in an exemplary embodiment , the height H of the 

a diameter of the passageway 41 , can also vary , and can be opening 43 can be less than the longitudinal length of a 
sized to allow disposal of a fastener ( s ) therein , and advance - 5 fastener disposed in a compressed configuration within the 
ment of the fastener ( s ) therethrough . The passageway 41 can inner passageway 41 of the cannula 38 , which can help 
therefore be configured to provide a force to the fastener ( s ) prevent the fastener from prematurely advancing through the 
to hold the fastener ( s ) in a compressed configuration . The opening 43 . In an exemplary embodiment , the height H of 
cannula 38 can be configured to have the fastener ( s ) dis - the opening 43 can be less than the greater of a maximum 
posed therein individually or as part of a magazine or 10 longitudinal length of a bone - penetrating portion of the 
cartridge having a plurality of fasteners loaded therein . In an fastener and a maximum longitudinal length of an interme 
exemplary embodiment , a cartridge can include two fasten diate portion or backspan of the fastener , which can help 
ers . The cannula 38 can be configured to have one or more prevent the fastener from extending through the opening 43 
magazines or cartridges loaded therein . until the bone - penetrating portion at least partially pen 

The cannula 38 can have any longitudinal length , includ - 15 etrates into tissue and / or bone . The height H can be selected 
ing a shorter longitudinal length where a user of the device such that an intermediate portion of a fastener disposed 
30 can manipulate the deployment device 30 close to a within the cannula 38 and being deployed therefrom can 
patient , or a longer longitudinal length , where the surgeon contact a proximal end 44 of the opening 43 during the 
can manipulate the deployment device 30 more remotely fastener ' s advancement through the opening 43 , which can 
from the patient . In an exemplary embodiment , the cannula 20 facilitate movement of the fastener from a substantially 
38 can be rigid along its longitudinal length , which can straight configuration to a bent configuration . 
facilitate holding the fastener ( s ) disposed in the passageway The cannula 38 can include one or more alignment 
41 thereof in a compressed configuration . However , one or mechanisms configured to indicate a location of the opening 
more portions of the cannula 38 can be flexible . For non - 43 . In other words , the one or more alignments mechanisms 
limiting example , a proximal portion of a cannula in which 25 can indicate a radial position of the opening 43 around the 
fastener ( s ) are not disposed can be flexible , while a distal perimeter or circumference of the cannula 38 . In this way , 
portion of the cannula in which the fastener ( s ) are disposed when the distal end 40 of the cannula 38 is disposed within 
can be rigid . a body of a patient , the one or more alignment mechanisms 

As shown in FIG . 7 , the distal end 40 of the cannula 38 can visually indicate from outside the body a location of the 
can have an opening or window 43 formed through a 30 opening 43 . Knowing the location of the opening 43 can 
sidewall 42 thereof . In an exemplary embodiment , the facilitate deployment of one or more fasteners disposed 
cannula 38 can have a single opening 43 formed there within the cannula 38 , as discussed further below . The one 
through , which can provide predictability of where a fas - or more alignment mechanisms can have a variety of sizes , 
tener can be advanced therethrough , as discussed further shapes , and configurations . In an exemplary embodiment , 
below . Generally , the opening 43 can be configured to allow 35 one or more alignments marks can be formed on a proximal 
an intermediate portion of a fastener ( not shown ) to pass end of the cannula 39 adjacent to and outside the handle 32 . 
therethrough such that a first portion of the fastener , e . g . , a Thus , if the cannula 38 is configured to rotate relative to the 
first leg , can be positioned within the cannula 38 , e . g . , within handle 32 , or if the cannula 38 is removably and replaceably 
the inner passageway 41 of the cannula 41 , and a second matable to the handle 32 , the one or more alignment marks 
portion of the fastener , e . g . , a second leg , can extend through 40 can remain in proper alignment with the opening 43 . In one 
the opening 43 to position a third portion of the fastener , e . g . , embodiment , the one or more alignment marks can include 
a backspan , at least partially external to the cannula 38 . a numeric , alphabetic , and / or other symbol , e . g . , an “ X , ” a 

The opening 43 can have a variety of sizes and shapes . dot , etc . , printed , embossed , or otherwise visually present on 
Generally , the opening 43 can have a size and shape con the proximal end of the cannula 38 . In another embodiment , 
figured to allow an intermediate portion of a fastener to 45 the one or more alignment marks can include a longitudi 
extend therethrough . In an exemplary embodiment , the nally extending mark , e . g . , at least one line , etc . , printed , 
opening 43 can have a U - shape and can extend proximally embossed , or otherwise visually present on the cannula 38 . 
from a distal - most end of the cannula 38 and terminate distal The delivery device 30 can also include a pusher 48 , 
to a proximal end ( not shown ) of the cannula 38 . However , shown in FIG . 8 , configured to be slidably movable through 
the opening 43 can have other shapes , e . g . , rectangular , 50 the passageway 41 of the cannula 38 , e . g . , longitudinally 
circular , triangular etc . The opening 43 can have any width movable along the longitudinal axis 38A of the cannula 38 , 
W and any height H . In an exemplary embodiment , the to push at least one fastener positioned in the passageway 41 
width W can be less than half a perimeter or circumference distally therethrough and into tissue and bone underlying the 
of the cannula 38 at the distal end 40 thereof . In other words , tissue . The pusher 48 can have a variety of sizes , shapes , and 
the width W can be less than the outer diameter 38D of the 55 configurations . The distal end 46 of the pusher 48 can have 
cannula 38 , at least at the distal end 40 thereof . The width an enlarged diameter , e . g . , be configured as a ball , a cone , a 
W can be constant along the height of the opening 38 , or the pyramid , a block , etc . , compared to an elongate shaft 47 of 
width W can vary therealong , e . g . , be narrower at a proximal the pusher 48 . The enlarged diameter can facilitate contact 
end thereof than at a distal end thereof to facilitate guidance of the pusher 48 with one or more fasteners while facilitating 
of a fastener ( s ) therethrough . The width W can be greater 60 advancement of the shaft 47 through the passageway 41 of 
than a maximum width of an intermediate portion or back - the cannula 38 . The distal end 46 of the pusher 48 can have 
span of a fastener to be advanced therethrough , thereby a size and shape corresponding to a size and shape of the 
allowing free passage of the fastener ' s intermediate portion passageway 41 of the cannula 38 , e . g . , have a circular disc 
or backspan therethrough . shape corresponding to a cylindrical passageway and a 

In an exemplary embodiment , the opening 43 can have a 65 diameter less than a diameter of the passageway . In an 
height H that allows a fastener ( s ) to extend therethrough . exemplary embodiment , the distal end 46 of the pusher 48 
Although the height H of the opening 43 can be greater than can include a concavity that can centrally locate and contact 
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a fastener disposed within the inner passageway 41 and end thereof to be disposed within an inner passageway 
guide the fastener within the inner passageway 41 . extending through the elongate member . A distal end of a 

In an exemplary embodiment , the pusher 48 can be rigid pusher can be configured to be inserted through a proximal 
along its longitudinal length , which can facilitate advancing end of the tubular member and into a passageway thereof to 
the fastener ( s ) through the passageway 41 of the cannula 38 . 5 engage a proximal end of a fastener disposed within the 
However , one or more portions of the pusher 48 can be passageway . Particularly if the pusher is a separate element 
flexible . For non - limiting example , a proximal portion of a from the elongate tubular member , a proximal end of the 
pusher can be flexible , while a distal portion of the pusher pusher can include a handle configured to facilitate handling 
including the distal end thereof can be rigid . of the pusher . The pusher can include a pusher alignment 

The distal end 46 of the pusher 48 can include at least one 10 mark at a proximal end thereof in addition to or in alternative 
mating feature ( not shown ) configured to operatively con - to an alignment mark ( s ) formed on the tubular member to 
nect with the fastener 10 such that rotation of the pusher 48 , help indicate a location of an opening formed in a distal end 
e . g . , about a longitudinal axis of the shaft 48 , can cause a of the tubular member . 
corresponding rotation of the fastener 10 . The at least one As mentioned above , a delivery device can be configured 
mating feature can have various sizes , shapes , and configu - 15 to deliver multiple fasteners without requiring removal of 
rations . In one embodiment , the at least one mating feature the delivery device from the surgical site for reloading of 
can include at least one distally - extending protrusion con - fasteners . One embodiment of such a delivery device is 
figured to releasably engage a proximal end of a fastener . If illustrated in FIG . 9 . The delivery device includes an elon 
a delivery device includes one or more fastener cartridges , gate tubular member 138 having a first pusher 52 and a 
the at least one mating feature of the device ' s pusher can be 20 second pusher 56 movably disposed in an inner passageway 
configured to operatively connect with the fastener car - 141 thereof . The first and second pushers 52 , 56 can each be 
tridge , similar to that discussed above . The at least one configured to advance a fastener 10a , 10b through the 
mating feature can optionally be configured to allow the passageway 141 and out a distal end of the tubular member 
cartridge to be pulled proximally through the device ' s 138 . The first pusher 52 and the second pusher 56 can have 
cannula when the pusher is pulled proximally , which can 25 respective distal ends 54 , 58 configured to engage their 
allow removal of the cartridge from the cannula and / or allow respective fasteners 10a , 10b . The first pusher 52 can have 
repositioning of the cartridge relative to an opening formed a size and shape that allows the first pusher 52 to advance the 
through the cannula . first fastener 10a through the passageway 141 and out of the 

The pusher 48 can include one or more alignment marks tubular member 138 to be deployed in tissue and / or bone . 
( not shown ) configured to include a relative position of the 30 The size and shape of the first pusher 52 can also allow the 
pusher relative to the cannula 38 when the pusher 48 is first pusher 52 to be moved proximally through the passage 
disposed within the passageway 41 of the cannula 38 . The way 141 after deploying the first fastener 10a so as to allow 
one or more alignment marks can have a variety of con - the second pusher 56 to be distally advanced within the 
figurations , e . g . , a numeric mark , an alphanumeric mark , a passageway 141 to advance the second fastener 10 through 
symbol , a line , a circumferential ring , etc . at one or more 35 the passageway 141 and out of the tubular member 138 to be 
location along a longitudinal length of the pusher 48 , e . g . , in deployed in tissue and / or bone . In one embodiment , a 
a proximal portion of the shaft 47 . In this way , a user can delivery device configured to deliver multiple fasteners can 
observe the one or more alignment marks relative to the include one or more fastener cartridges ( not shown ) where 
cannula 38 to help avoid under - insertion and / or over - inser - each cartridge includes two or more fasteners seated therein . 
tion of a fastener into tissue and / or bone by monitoring the 40 A pusher ( not shown ) can mate to the cartridge to distally 
position of the one or more alignment marks relative to a advance the cartridge to the distal end of the tubular member 
proximal portion of delivery device 30 . 138 , and a member disposed on the distal end of the pusher 

In some embodiments , a delivery device can include can advance each fastener from the cartridge and into tissue 
multiple pushers that can be configured to be slidably and / or bone . In another embodiment , a delivery device 
movable relative to one another within an inner passageway 45 configured to deliver multiple fasteners , the delivery device 
of a cannula . In an exemplary embodiment , each of the can include a single pusher and a magazine of fasteners 
pushers can be configured to advance one of a plurality of where the pusher can sequentially advance fasteners from 
fasteners disposed within the inner passageway . The device the magazine while the delivery device remains disposed 
can include one actuator configured to actuate each of the within a patient ' s body . 
pushers , e . g . , actuate the pushers in a sequential order , or the 50 Any of the surgical fasteners discussed herein can be 
device can include a dedicated actuator for each of the provided as part of a kit including a plurality of surgical 
pushers . fasteners each having a different size , shape , and / or con 
As mentioned above , in an exemplary embodiment , one figuration . In this way , the surgical fastener ( s ) having the 

or more fasteners can be pre - loaded into the passageway 41 , most appropriate size and strength for use in a particular 
but the one or more fasteners can be loaded in the passage - 55 surgical procedure with a particular patient can be selected 
way 41 after the pusher 48 is inserted into the passageway for use from the kit . Similarly , any of the delivery devices 
41 , e . g . , by being advanced through the distal end 40 of the discussed herein can be provided as part of a kit including 
cannula 38 . A proximal end ( not shown ) of the device 30 can a plurality of different delivery devices varying in one or 
include an actuator , e . g . , the first trigger 34 and / or the second more ways , e . g . , cannula length , maximum diameter , flex 
trigger 36 , configured to move the pusher 48 within the 60 ibility , etc . , such that one of the delivery devices can be 
passageway 41 of the cannula 38 , and a user can engage the selected for use from the kit in accordance with a particular 
actuator to advance the pusher 48 distally through the surgical procedure and / or a particular patient . The kit includ 
passageway 41 . ing the plurality of different delivery devices can also 

In another exemplary embodiment , a delivery device can include a plurality of different surgical fasteners . 
include an elongate tubular member , e . g . , a standalone 65 The surgical fasteners and delivery devices discussed 
cannula having open ends . The tubular member can be herein can be used in a variety of surgical procedures in 
configured to have a fastener advanced through a proximal which a surgical fastener can facilitate attachment of tissue 
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to bone , e . g . , ACL repair , rotator cuff repair , etc . In an simultaneously disposed therein . Additionally , although 
exemplary embodiment , a procedure including passage of a FIGS . 10 - 15 illustrate deployment of a single fastener 10 , as 
surgical fastener into a patient ' s body can be a minimally mentioned above , multiple fasteners can be deployed from 
invasive procedure , but as will be appreciated by a person a delivery device without the device being removed from the 
skilled in the art , the surgical fasteners and delivery devices 5 patient ' s body . 
discussed herein also have application in open surgical With the fastener 10 loaded in the delivery device 30 , the 
instrumentation as well as application in robotic - assisted distal end 40 of the cannula 38 can be positioned at a first 
surgery . location adjacent to the tissue 60 and to the bone 62 . 

FIGS . 10 - 15 illustrate an exemplary embodiment of a Alternatively , as mentioned above , the distal end 40 of the 
surgical procedure that includes advancing the fastener 10 10 cannula 38 can be positioned at the first location adjacent to 
into a body of a patient . Although this exemplary embodi - the tissue 60 prior to the fastener 10 being loaded in the 
ment is discussed with reference to the fastener 10 shown in passageway 41 . 
FIGS . 1 and 2 , and to the delivery device 30 shown in FIGS . As shown in FIG . 11 , with the distal end 40 of the cannula 
6 and 7 , any of the surgical fasteners and any of the delivery 38 positioned at the first location , the first leg 12a of the 
devices discussed herein can be advanced into a patient ' s 15 fastener 10 can be deployed from the cannula 38 to advance 
body in this or other ways . through the tissue 60 and into the bone 62 . The fastener 10 

The surgical procedure can include preparing the patient can be so advanced by advancing the pusher 48 distally 
for surgery using standard techniques . In a minimally inva - advanced through the passageway 41 , e . g . , by actuating the 
sive procedure , one or more introducer devices ( not shown ) , first trigger 34 of the device 30 , to slidably move the fastener 
e . g . , a cannula , a trocar , etc . , can be advanced through an 20 10 distally though the inner passageway 41 and out the distal 
opening in the patient to provide access to a surgical site . end 40 of the cannula 38 . The penetrating distal tip 14a of 
The cannula 38 of the delivery device 30 can be introduced the first leg 12a can help advance the first leg 12a entirely 
into the patient through such an introducer device , or through a depth 60d of the tissue 60 and into the bone 62 , 
advanced directly into the patient . A person skilled in the art which can be harder than the tissue 60 . As mentioned above , 
will appreciate that one or more viewing devices , e . g . , a 25 the pusher 48 can include one or more alignment marks 
scoping device such as an endoscope , can be advanced into which can help avoid under - insertion or over - insertion of the 
the body through an incision through which the cannula 38 fastener 10 into the tissue 60 and / or the bone 62 . For 
of the delivery device 30 is introduced into the patient , or non - limiting example , when a first pusher alignment mark 
through another opening , e . g . , another incision or a natural aligns with a corresponding mark on the cannula 38 , thereby 
orifice , to provide visualization of the surgical site from 30 indicating that the fastener 10 has been advanced a prede 
outside the body . termined distance distally far enough through the cannula 38 
As shown in FIG . 10 , the fastener 10 can be positioned in to move the first leg 12a out of the passageway 41 , actuation 

the compressed configuration within the passageway 41 of of the pusher 48 can be manually stopped . Alternatively or 
the delivery device 40 for deployment in a tissue 60 and / or in addition , the delivery device 30 can be configured to 
a bone 62 . As mentioned above , when the fastener 10 is 35 advance the fastener 10 a predetermined distance upon 
positioned within the passageway 41 of the cannula 38 , actuation of the first trigger 34 , e . g . , pulling the first trigger 
distal tips 14a and 14b are oriented distally and the first and 34 once advances the fastener 10 a first predetermined 
second legs 12a , 12b and the backspan 16 can each extend distance . The device 30 can include a stop mechanism 
longitudinally in a proximal - distal direction relative to the configured to provide a mechanical response , e . g . , a " click , ” 
cannula 38 with their respective longitudinal axes A1 , A2 , 40 etc . after advancing the fastener 10 a predetermined distance 
A3 being substantially parallel to the longitudinal axis 384 beyond the distal end 40 of the cannula 38 to move the first 
of the cannula 38 , as shown in FIG . 10 . As also mentioned leg 12a out of the passageway 41 , which can also help 
above , the fastener 10 can be positioned within the passage - ensure that the fastener 10 is advanced an appropriate 
way 41 in a variety of ways , such as by being advanced into distance out of the cannula 38 to move the first leg 12a into 
the proximal end of the delivery device 40 , e . g . , through a 45 the tissue 60 and the bone 62 . The second trigger 36 can be 
hole or opening at a proximal end of the handle 32 in similarly configured . 
communication with a proximal end of the cannula 38 . Such After the first leg 12a is advanced , as illustrated in FIG . 
a configuration can allow the first distal tip 14a to be a first 12 , the distal end 40 of the cannula 38 can be repositioned 
portion of the fastener 10 advanced into contact with the from the first location to a second location relative to the 
tissue 60 and with the bone 62 underlying the tissue 60 . The 50 tissue 60 and the bone 62 with the first leg 12a advanced 
fastener 10 can be positioned in passageway 41 in the through the tissue 60 and into the bone 62 , as shown in FIG . 
compressed configuration with the first leg 12a , e . g . , the 12 . The distal end 40 of the cannula 38 can be repositioned 
distal tip 14a thereof , leading the fastener 10 , e . g . , being a by moving the distal end 40 of the cannula 38 in a direction 
distal - most portion of the fastener 10 within the passageway transverse to the longitudinal axis 38A of the cannula 38 , 
41 . The fastener 10 can therefore be asymmetrically bent in 55 e . g . , laterally relative to the tissue 60 and the bone 62 . As the 
the compressed configuration , e . g . , bent at the second joint distal end 40 of the cannula 38 moves from the first location , 
18b and unbent at the first joint 18a , as shown in FIG . 10 . the second leg 12b of the fastener 10 can remain disposed 
In another embodiment , a fastener disposed within the within the passageway 41 , and a partial longitudinal length 
passageway 41 can be bent elsewhere along a longitudinal of the backspan 16 of the fastener 10 can pass through the 
length thereof , e . g . , at a point along the longitudinal length 60 opening 43 formed in the distal end of the cannula 38 . The 
L3 of the backspan 16 . In an exemplary embodiment , the first leg 12a advanced through the tissue 60 and into the 
fastener 10 can be bent or folded at one point thereof , e . g . , bone 62 can serve as an anchor allowing the distal end 40 of 
at the second joint 18b , which can facilitate deployment of the cannula 38 to be moved with the first leg 12a deployed 
the fastener 10 from the cannula 38 , as discussed further from the cannula 38 and with another portion of the fastener 
below . Although only one fastener 10 is shown disposed in 65 10 still disposed within the distal end 40 of the cannula 38 . 
the passageway 41 of the cannula 38 , as mentioned above , As the backspan 16 passes through the opening 43 , the first 
the cannula 38 can be configured to have multiple fasteners leg 12a can pivot or bend relative to the backspan 16 , e . g . , 
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pivot at the first joint 18a , and the second leg 12b can pivot or more additional fasteners can be deployed using the 
or bend relative to the backspan 16 , e . g . , pivot at the second device 30 , e . g . , by actuating the second trigger 36 to deploy 
joint 18b . In other words , moving the cannula 38 laterally a second fastener . 
can cause the fastener 10 to move from the compressed The devices disclosed herein can be designed to be 
configuration to the expanded configuration . As mentioned 5 disposed of after a single use , or they can be designed to be 
above , the first cut - outs 19a and / or a shape memory material used multiple times . In either case , however , the device can 
of the fastener 10 , e . g . , at the first joint 18a , can facilitate be reconditioned for reuse after at least one use . Recondi 
such pivoting . During repositioning of the cannula 38 , the tioning can include any combination of the steps of disas 
backspan 16 can contact and be guided by the proximal end sembly of the device , followed by cleaning or replacement 
44 of the opening 43 , which can facilitate bending of the 10 of particular pieces , and subsequent reassembly . In particu 
fastener 10 . lar , the device can be disassembled , and any number of the 

To help ensure that the backspan 16 passes through the particular pieces or parts of the device can be selectively 
opening 43 instead of pressing against an interior wall of the replaced or removed in any combination . Upon cleaning 
passageway 41 and being prevented from exiting the pas and / or replacement of particular parts , the device can be 
sageway 41 , the cannula 38 can be rotated about its longi - 15 reassembled for subsequent use either at a reconditioning 
tudinal axis 38 A to reposition the opening 43 relative to the facility , or by a surgical team immediately prior to a surgical 
fastener 10 . The cannula 38 can be rotated clockwise and / or procedure . Those skilled in the art will appreciate that 
counterclockwise , as shown by directional arrow Rin FIG . reconditioning of a device can utilize a variety of techniques 
13 . The one or more alignment mechanisms of the cannula for disassembly , cleaning / replacement , and reassembly . Use 
38 can facilitate the rotation of the cannula 38 by allowing 20 of such techniques , and the resulting reconditioned device , 
visual confirmation from outside the patient ' s body of the are all within the scope of the present application . 
opening ' s position . One or more viewing devices within the Preferably , the invention described herein will be pro 
patient ' s body can additionally or alternatively aid in posi cessed before surgery . First , a new or used instrument is 
tioning the opening 43 at a desired location relative to the obtained and if necessary cleaned . The instrument can then 
fastener 10 after deploying the first leg 12a through the 25 be sterilized . In one sterilization technique , the instrument is 
tissue 60 and into the bone 62 . The cannula 38 be rotated any placed in a closed and sealed container , such as a plastic or 
amount in any direction ( s ) at any time after the deploying TYVEK® bag . The container and instrument are then placed 
the first leg 12a through the tissue 60 and into the bone 62 . in a field of radiation that can penetrate the container , such 
Because the second leg 12b has not yet been deployed into as gamma radiation , X - rays , or high - energy electrons . The 
the tissue 60 or the bone 62 , because the backspan 16 can 30 radiation kills bacteria on the instrument and in the con 
extend through the opening 43 , and because the cannula 38 tainer . The sterilized instrument can then be stored in the 
can be rotated to reposition the opening 43 relative to the sterile container . The sealed container keeps the instrument 
fastener 10 , the cannula 38 can be moved laterally in any sterile until it is opened in the medical facility . 
number of directions relative to the deployed first leg 12a , It is preferred that device is sterilized . This can be done by 
the tissue 60 , and the bone 62 to guide the distal end 38 of 35 any number of ways known to those skilled in the art 
the cannula 38 at an optimal second location relative to the including beta or gamma radiation , ethylene oxide , steam , 
tissue 60 and the bone 62 . For non - limiting example , with and a liquid bath ( e . g . , cold soak ) 
reference to FIG . 14 , with the first leg 12a deployed in the One skilled in the art will appreciate further features and 
tissue and the bone 62 at a first location 1 , the distal end 40 advantages of the invention based on the above - described 
of the cannula 38 can be moved a first distance in a first 40 embodiments . Accordingly , the invention is not to be limited 
direction A , a second distance in a second direction B , and by what has been particularly shown and described , except 
a third distance in a third direction C to position the distal as indicated by the appended claims . All publications and 
end 40 of the cannula 38 at a second location 2 . At the first references cited herein are expressly incorporated herein by 
location 1 and / or at each of the two junctures between the reference in their entirety . 
different directions A , B and B , C , the cannula 38 can be 45 What is claimed is : 
rotated to reposition the opening 43 to allow the backspan 16 1 . A surgical system , comprising : 
to extend through the opening 43 as the cannula 38 moves a surgical fastener having a first leg , a second leg , and an 
laterally . Alternatively , also with reference to FIG . 14 , with intermediate portion extending therebetween , at least a 
the first leg 12a deployed in the tissue and the bone 62 at the portion of the surgical fastener being formed from a 
first location 1 , the distal end 40 of the cannula 38 can be 50 shape memory material , the surgical fastener being 
moved a fourth distance in a fourth direction E to position movable between a substantially linear configuration 
the distal end 40 of the cannula 38 at a second location 2 . and a bent configuration , and the first and second legs 

After the distal end 40 is repositioned at the second being configured to be advanced through tissue and into 
location , as shown in FIG . 15 , the pusher 48 can be distally bone with the intermediate portion being positioned 
advanced to advance the second leg 12b of the fastener 10 55 outside the bone , the surgical fastener being biased to 
distally though the passageway 41 and into the tissue 60 and the bent configuration when no external force is applied 
into the bone 2 , thereby delivering the fastener 10 and thereto ; and 
attaching the tissue 60 to the bone 62 . Although the first and a cannula having an inner lumen extending therethrough 
second cut - outs 19a , 19b are located proximal to a proximal and having an opening formed through a sidewall 
surface of the tissue 60 , and hence also proximal to a 60 thereof at a distal end of the elongate cannula , the 
proximal surface of the bone 62 underlying the tissue 60 , as opening extending proximally from a distal - most end 
shown in FIG . 15 , a volume of the tissue 60 can be seated of the cannula and terminating distal to a proximal end 
in one or both of the first and second cut - outs 19a , 19b to aid of the cannula ; 
in retaining the fastener 10 in the tissue 60 and in the bone wherein the surgical fastener is configured to be disposed 
62 . 65 within the inner lumen of the cannula in the substan 

After the fastener 10 has been delivered , the cannula 38 tially linear configuration and to move from the sub 
and the pusher 48 can be removed from the patient , or one stantially linear configuration within the inner lumen to 
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the bent configuration with the first leg advanced out of 10 . The surgical system of claim 9 , wherein an elongate 
the inner lumen through the distal - most end of the shaft of the pusher extends within the inner lumen , and a 
cannula , the intermediate portion extending through the distal end of the pusher has a larger diameter than the 
opening , and the second leg being disposed within the elongate shaft to facilitate applying a distal pushing force on 
inner lumen . 5 the surgical fastener in the inner lumen . 

2 . The surgical system of claim 1 , further comprising a 11 . The surgical system of claim 10 , wherein , the distal 
pusher configured to slidably move within the inner lumen end is configured as one of a ball , a cone , a pyramid , and a 
of the cannula and push the surgical fastener disposed within block . 
the inner lumen to move the surgical fastener to the bent 12 . The surgical system of claim 9 , wherein the distal end 
configuration with the first leg advanced out of the inner of the pusher is disposed proximal to the surgical fastener 
lumen through the distal - most end of the cannula , the within the inner lumen of the cannula . 
intermediate portion extending through the opening , and the 13 . The surgical system of claim 8 , wherein the shape 
second leg being disposed within the inner lumen . memory material of the surgical fastener comprises at least 

3 . The surgical system of claim 2 , wherein an elongate 16 one of a copper - zinc - aluminum - nickel alloy , a copper - alu 
shaft of the pusher extends within the inner lumen , and a minum - nickel alloy , Nitinol , a Nylon blend , and a shape 
distal end of the pusher has a larger diameter than the memory polymer . 
elongate shaft to facilitate applying a distal pushing force on 14 . A surgical system , comprising : 
the surgical fastener in the inner lumen . a surgical fastener having a first leg , a second leg , and an 

4 . The surgical system of claim 3 , wherein the distal end 20 intermediate portion extending therebetween , at least a 
is configured as one of a ball , a cone , a pyramid , and a block . portion of the surgical fastener being formed from a 

5 . The surgical system of claim 2 , wherein the distal end shape memory material , the first and second legs being 
of the pusher is disposed proximal to the surgical fastener configured to be advanced through tissue and into bone 
within the inner lumen of the cannula . with the intermediate portion being positioned outside 

6 . The surgical system of claim 1 , wherein the surgical 25 the bone , the surgical fastener including a first joint 
fastener is configured to move automatically from the sub having a first cut - out joining the first leg and the 
stantially linear configuration to the bent configuration when intermediate portion , the surgical fastener including a 
the first leg is advanced out of the inner lumen , the inter second joint having a second cut - out joining the second 
mediate portion extends through the opening , and the second leg and the intermediate portion , the first leg being 
leg extends at least partially out of the inner lumen . 30 configured to bend relative to the intermediate portion 

7 . The surgical system of claim 1 , wherein the shape at the first joint , the second leg being configured to 
memory material of the surgical fastener comprises at least bend relative to the intermediate portion at the second 
one of a copper - zinc - aluminum - nickel alloy , a copper - alu joint ; and 
minum - nickel alloy , Nitinol , a Nylon blend , and a shape a cannula having an inner lumen extending therethrough 
memory polymer . 35 and having an opening formed through a sidewall 

8 . A surgical system , comprising : thereof at a distal end of the elongate cannula , the 
a surgical fastener having a first leg , a second leg , and an opening extending proximally from a distal - most end 

intermediate portion extending therebetween , at least a of the cannula and terminating distal to a proximal end 
portion of the surgical fastener being formed from a of the cannula ; 
shape memory material , the surgical fastener being 40 wherein the surgical fastener is configured to be disposed 
movable between a substantially linear configuration within the inner lumen of the cannula in a substantially 
and a bent configuration , the first and second legs being linear configuration and to move from the substantially 
configured to be advanced through tissue and into bone linear configuration within the inner lumen to a bent 
with the intermediate portion being positioned outside configuration with the first leg advanced out of the 
the bone , and distal - most ends of the first and second 45 inner lumen through the distal - most end of the cannula , 
legs being configured to be substantially parallel to the intermediate portion extending through the open 
each other in the bent configuration ; and ing , and the second leg being disposed within the inner 

a cannula having an inner lumen extending therethrough lumen . 
and having an opening formed through a sidewall 15 . The surgical system of claim 14 , wherein each of the 
thereof at a distal end of the elongate cannula , the 50 first and second cut - outs comprise one of a triangular shape , 
opening extending proximally from a distal - most end a semi - circular shape , and a rectangular shape . 
of the cannula and terminating distal to a proximal end 16 . The surgical system of claim 14 , further comprising a 
of the cannula ; pusher configured to slidably move within the inner lumen 

wherein the surgical fastener is configured to be disposed of the cannula and push the surgical fastener disposed within 
within the inner lumen of the cannula in the substan - 55 the inner lumen distally out of the inner lumen through the 
tially linear configuration and to move from the sub - distal - most end of the cannula . 
stantially linear configuration within the inner lumen to 17 . The surgical system of claim 16 , wherein an elongate 
the bent configuration with the first leg advanced out of shaft of the pusher extends within the inner lumen , and a 
the inner lumen through the distal - most end of the distal end of the pusher has a larger diameter than the 
cannula , the intermediate portion extending through the 60 elongate shaft to facilitate applying a distal pushing force on 
opening , and the second leg being disposed within the the surgical fastener in the inner lumen . 
inner lumen . 18 . The surgical system of claim 17 , wherein , the distal 

9 . The surgical system of claim 8 , further comprising a end is configured as one of a ball , a cone , a pyramid , and a 
pusher configured to slidably move within the inner lumen block . 
of the cannula and push the surgical fastener disposed within 65 19 . The surgical system of claim 16 , wherein the distal 
the inner lumen distally out of the inner lumen through the end of the pusher is disposed proximal to the surgical 
distal - most end of the cannula . fastener within the inner lumen of the cannula . 
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20 . The surgical system of claim 14 , wherein the shape 
memory material of the surgical fastener comprises at least 
one of a copper - zinc - aluminum - nickel alloy , a copper - alu 
minum - nickel alloy , Nitinol , a Nylon blend , and a shape 
memory polymer . 


